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(54) PICTURE SIGNAL CODING AND DECODING METHOD AND RECORDING 

(57)Abstract: 

PURPOSE: To improve the coding efficiency by forming a code 
representing the existence of a non-null conversion coefficient for a 
color difference signal block separately from a CBP code of the color 
difference signal block and applying variable length coding to the 
code together with the CBP code of a luminance signal block. 
CONSTITUTION: A hybrid coder 12 executes hybrid coding in 
combination with motion compensation prediction coding and 
transformation coding such as DCT. A motion compensation 
prediction error signal S2 of an MB layer outputted from the hybrid 
coder 12 is subject to variable length coding such as a Huffman code 
at a VLC device (variable length coder) 13. In this case, the variable 
length code called the CBP representing whether or not a block in 
the MB has a non-null DCT coefficient to be sent is added to a 
header of the MB layer and the resulting code is sent. The CBP is 
sent so long as any block in the MB has a non-null coefficient. The CBP is formed 
device 16 receiving an input of the motion prediction error signal S2. 
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[Bfcj] MPEG1 &»e£tt&St>OO s 4 : 2 : 
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i ] A^iB««^<o 1 mmm#<r>mm>b 
y * OTttftfc#*©3e»#»a*#ftl-*a>*iH -fc*>© 

CBPffM, BflE^Byn y^w^yy tctttat 
X, 

feSlt-^^o y >r fco^-c, ##©£»«»©#£©# 
*8*r*-*-a- K SrfeMte^y Dy?©CBPfti 

*HWW6£ t *#»£+*Htt«WHbm 

2 1 ffllJRJS 1 E«©®«»^<Hb#ifefc*i 

tW#* 3 ] i xtt 2 Ett©W«5ft-£ft*ft:;* 

flm&Bft*^?? *©cbp8f*H±, H£&HF^<b£ 

AyjH«»#i»» (4:2:0) 7*-v>>h©3^- 

Efessm^yo y * roc b p*?**<ttWi$ix$ ; t 

A^7iS{ft«** J (4 : 2 : 2) 7*— ^7 h©a 
*J" hH«WB#©*§\ WE 2 If y hOa-KfciDW 

E^<D«ife#»©#&row*s**u «tne#*©a:& 

.5#&©*. flftEfeSHSf-yny^rocB 
^«P#fb*&, 

A*B5««#-^ (4:4:4) 7*"-- 7? ^ayitJ- 
hMMB*o*£\ ME2*y )*©=»-■ KCJ:9«I 
E#*©S»«»©#£©W*8*r*U 

iWEfee«*yoy*©cBP*?**8 

try h-C«Wir 5: 4 Sr#»i-f 5®«ff^-4?-S-<b^ 

flWEfe§l«-§-ya5'i5'©CBP«F^I±, "F«e«F#{b$ 

l»#Jg 8 ] A;*J®{fcte*§-© 1 ®ffifc»»©iS5&A>t> 
<t5v^pyp7^c»au r©«-^ByBy?£ 



(2) ^BB5p6-2 7 64 8 1 

2 

*ttiLTBE»&g©fc©©jJr£©g«l-SrfTV\ 
8F3-(b©BS> WE-^^tiyay^iSrEi^ttUfc/hT'ci 

CBP##S\ SfJE-^ByBy^^yyicWflot 
mZft-f a- KSrfelgfi-^yD y * ©C B Pft^i ttSU 

k*i*u wa«#yo5/^©cBPi?#i*»r^a:« 

/o ^(b-t-S, BS«(t#«F#(b*te^J:oTifia$n/!:x 
-**E»LfcE»iKfc. 

b y b y ^*fi-CfflF^b*n*:iB«fS^t>2V L C L 
T, JE18B«te^i^ByBy*&Mfc#»Lfc/Jv/ 
d y ^©fsiix»c^*©«tt»»^#^1-<&7!i»4-*i-fc* 
©CBPft^iSr^BU ^©CBPW^Srfi^L. « 
C B P«F^JC»-3^TflWaE«W«l«^«-a^ 

t &iB««#a#(b*tticfc^r , 
flSEa#snfccBP^tt. «ia«-?-yBy^©fcst> 

20 fflCBP??^, €,SSfc-&7B>;'?©;fci?>©CBPffl E f- 
i. feS&te^yBy*rocBPft#ili8UI<:«jfc;*ft 

fc. feisf»^yBy^tov>x**©aettfi5»©#ffi© 

[»*>S 1 0 ] SB** 9 Ett©iff«Ha3-«*Nb#»iK 
«*#©mE#*©*«ffft©#fc©WJB«:nH-:3- K 
*a^fcfr». 

30 »*«9E«l©iifa«#a^(b*-&l- 
«(Efe»8#yBy*<DCBPffiH§-tt:, B5£Sa*<b<* 

*vr * 5 w k «:#« ti-5®««-i-a#ft*&. 

1 2 1 »#js i o E«©®««^a*fl:*tt 

B«(H§-;4* (4:2:0) 7*— ^y h©= VjK-*>' 
bHa*S^©»^-, flHE2K'5'f©3-KJCJ:»), SWE 

feg«#y b «> ^ © c b p n^tm^, znx us z t «r 
#a t -r * H*«#a^b*ac. 
w 1 3 ] s»*« 1 1 E«©®««#a<Hb#8= 

(4:2:2) 7 - ? y h © 3 ^jK-^ y 
M5«t»*©»£\ a#«©CBP«F#-CI4, flOE2tf 
y h©=- KC* 9 WE**©3Clft»»©fiq5E©^«l*5 
^*©*Jft«ft*s#aT*»-&©*, WEfeU 
fll^ n y^<0CBP??#^4lfy h©@^T?18fiE$ 
*xrv>5 r t t -fi H««#a^-(b^ffi. 

1 4 ] 1 1 {E«©W«te*a#<b#8i 

50 W&feflrtf (4:4:4) 7*— r 7 h© = V>K-*X 



5 

hMMt*0*6\ «#&OCBPft#^l*, MR 2 if 

ft, #*o£&G^3R5E-r z&£<d^ ttc&gflr* 
^n^^^CBPW8 kfy h-cawtsft-tva^t 

ixr ft S r k £ k + * Mft«^ffl#ft:*fto 
(0 00 ll 

:/ft if <nwmxnm&* tat *m v 'fcumcftgra 

^»^fA, BiBB^fA, ttSffififtSIKSffi 

(0002) 

if BBfa?- Aft £f£>£ 5 (c»H^«^ft ^ftftfS^* 

^*ucj;t> #«ft«<og&#*«r« * * 5 k ft s 

[0 0 0 3] tt«ft*m*ailt(i, MP EG (M 
oving Picture Expert Group) 1 t^hbo MPEG 1 t 

\t, iso {®&mm<mm) tisc (sBsasusijt 

£») i^JTC (Joint Technical Coomittee) 1WS 
C (Sub Cownlttee) 2 9©WG (Working Group) 1 1 

MPEGl-Ctt, ft*a«fi«flF§fti:DCT (Disore 
te Cosine Transform nwt&&*<kt*tit^<< 79 
v K(Hybrld)^^«ffl*HTV^o 

[0004] w*.t*7 ^-^n^t^Mm^m%<r> 

= t1 , t2, t3 lc#v>T»p£«^S#SHfe 

PCI, PC2PC3 Zfci&L£?ti-Zifr&* fx 

[0 0 0 5] *fc7^AWIf#^aWC, Bfttftff^ 
V AfflttBBSrfiJffl LT)8&»£ 5 Mfc P C 1 Rtf P 

C2, PC2&tfPC3 lfflO@If^-*6D3l#Tft 

6I«f-^PC12, PC23 *$lt>ZZt\z£ 

[0 0 0 6] Cftlc*im»m^£i£S'*xArt:, 
PCI, PC 2, PC 3 £*0£T<n®{fe5W£ 

*j9a>?-9 \zmm*nwt LreasK^aita una * 

5icfti*;tvO>* 0 

[000 7] ES2lt IBB J: 3 7 u 



(3) WW6-2 7 6 4 8 1 

[0008] y^-^n^it 
SniOT, Intra Picture irJ*Ftfft* 0 

[000 9] 7 A 5 , 8 % 11, 1 4 i*, Mr 
#fi*>ib^*^aJ£ftT, 7u-A|B]«p*fl:**iSo 
*C, Predicted Picture £l*tfft&o 

[0010] SfclC, 1, 3, 4, 6, 

10 7, 9, 10, 12, 13«, 1H1fM*b* 

{b£ft50-?, Bidirectional Picture iPftfft*. 
[ 0 0 1 1 ] ® 3 \z.fft+X o \z % MMfftMlU 

[0012] ::^xy 3 -y — ^a^K&t 1 --** 

20 LTJBfc&aJ$ft*gftfe7*~*l*, 7i/-«r-^ 

ft, reva-jr-i*, iBtk©*tt*EEJI8«P#{bSrftftv^ 

[0 0 13] wtf>tfy h*by--Mi, iMK»BB;<y f 

fi, tfy h !)-A^^oy^7t~^^ fx-* 
*ttW7U :^tr7U-A7*- McBB* 

[0 0 14] -ft07l/-Ali«7 ? ^ (tf*^*) 
14, 04^1-^5^, NfflO X^*K#iN£ft, 
^7>f^A J M(B©v^pyp t/*$r£t?J:5fcft$ 
ft. &^*B7ay?tt8X8m&ft<DM&mq>?-9 
Y1 -Y4 (0±®*T'-^^»^1-5fill«#r-^T 
ft^feUff^-^Cb RXfiCr £^A,Tft5 e 

[0 0 15] t^^^^rt^lfttx-^coK^J 

ft$ft-C&9, :^n^D y^l^-Clt7^^*«co 
[0 0 16] ft^rr-C-v^n^Dv^ti, 

it, r - 9 &&&nmm $ ft $ n 

5®£#fc* 0 tsgttf, mp e g i "Ci4, mastin^ny 

so cb tciexiesiR^x-^^fio^-cbft^o 



-3- 



5 

10 0 1 7 J — # % MPEG ie>&££ttfcMPEG 2 

3>7K-*>'HB»«H"Cft<, 4:2: 
>hffi^4 : 4 : 4 a >tf-*y btB-%i.Xtt&b1' 

[00 18] H6^J:C5ia7lC, 4:2: 2*5<fct)<4 : 

^5,^ ir^nj^oBW 4:2: 2=^^- 

[0 0 19] ^V3-y-"Crt, *W«re*n:/0y* 

10 0 2 0] A**hfc^5'^7i-yy h<0M6 
5„ ft*"** h/^tfcttilslBtt, i"T»cia2-CR^tfcJ: 

10 0 2 1] ^O^^fft^*«ta-r5)t:^co^SIW««: 

m^mm^t^mm^mLxm 

10 0 2 2] Z<DZf*y?*&V<O7l'-±mmi*<0tb 
(0 0 2 3] ;r<0^ahr-K£fc*fc, 

«!*IsIf&4r^LT'7 f ^^^D-h3f*>rxaC^ (DCT 
(discrate cosine transform ) ) [e]*&K:tfS;*Jl-£«fc 5 

[0024] DC T®Kttefc«ra^<o 2 *7cftBaSr*Jffl 

[0 0 2 5] v^pyDy^*3j;^7 

^I*^#fb (VLC (variable length code) ) ©ft 
At/i^S^bSKlc^i-^o ft^HbKfflv^m^fb* 



(4) 4$ffl¥6-2 7 6 4 8 1 
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[0 0 2 6] S*{bx-**e»-tS®tt, ^d^d 
^rt^yo:/^ fc€H81-'« # d c T fffttf 
p d»Sr^i-C B P (Coded Block Pattern) fcuWE 
ft*^SMM9F#(VLC* Variable Length Code>fcMB 
Ji^y^-^{+lPL-Ce2-fS D CBPli, MB*(B 

[0 0 2 7] tt«fl7f«B1fe^4 : 2 : 0=> 

/0 te%<n®&<D C B P «F*ffl ©VLCf-^ 

«r*1% ^w*, mpeg iTt>ffl^e>nrv^ 

*t>©"0*lK Y0.Y1, Y2.Y3, Cb. Cr O^ny^MS 

ftl/ 0' £Ut\ MS BOtost Significant Bit)^b 
#^T2ii»&**LfcitO«*CBP«iU 
^fttf>ttlc*t#-rs V L C a- K£4*TV^ 0 

[0 0 2 8] ffl^blC*5VNT«, VLCtB9J:^ 2 
«8t**K:«iftU MSBJ9Y0, Yl,Y2.Y3.Cb. C 

20 i(Cfc*o ftt>S^ w 111* OVLCa- K 

tt, YO, Y1. Y2.Y3<O^Dy^fc:«^^*Ofiift^fr 
?t-t6ri:4r*-#- (Cb. Cr^P y *fcl* x 
ftttff&LftH o MPEG1TO4 : 2 : 0a^- 
^yhlS^-CO^CBPOVLC^-^fll^i, feg 
«#:/o y ? (Cb, Cr^o y ^){c^*«ft^#aEb«v> 

[0 0 2 9] f^t-f*!Hfta*4 : 2 : 2 3>#-*V 
01Otf)*5Ks Y0.Yt.Y2. 
Y3, CbO, CrO <r>7vy?lfc\z % m?h<7>7a <y?fc 
30 1^X##&m*hZfrX 5***4 : 2 : O^tf-* 

vh«^o»^t^«ic^«s»^bt, ££>lC. *<D 
&t\ Cb1. Cr1 ^2o<^^ny^iCoV>T, 
fcO' 1' , fcl/ 0* i:Lr, 2t?y htf>@£«»^ 
(FLC, FIxedLength Code) 4r€c^5 0 dtUc* 

[0 0 3 0] «F-&fb1-*iHfc#4 : 4 : 4 3^^ 
BllO^lC *"f, Y0 t Yl,Y2, 
Y3. CbO, CrO COypy^XliC. -tH-en<oy o y ? Rl 
^ oV>X*«ffi»^fc6^if5^«r4 : 2 : 0=>^#-* 

bl.Crl 02ooyD'^l:oV>t, !T 
1' , t£L* 0 f tLX. 2*y KOH^ft^Sreai 
*?>l-, CbiCr2 lCoV^ra«iC2tfy hO@ 
Sggff*Hr, Cb3,Cr3 ^ot>Tt^«lC2 tfy b<D@ 

S+eeryhT?, CBP«:ejS1-^^^^"C#6 w 
[0 0 3 1] tt^br-^^Srt^o^^^^tllH] 

50 CBP^^«i:^^fkMU 
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10 0 3 2] 77^*^11. fc&x-^fc-a 

^yiiH&tALfcS. grfcro^-YSyy-Ctr-./F^hy 

HSU ^^yrtl-iSE^S (t-/<-7P-XU7 

I0033] H«-i^«^s'7r^*y of-fmmw 

»i#«#fc.fcoT»*<blS»<os?-{b**-A'4r*:# < 
■tSZbkLi:*). ft^b7 J -*Or-*fl;£&T;*it 
*. 

[0034] *fcrtui:ttiS»(caim^y7r^*y <nf 
* y ttft^HbfflfflHB-S-K: J:-oTft : Hfcl3l&<DS ; Hb*4' 

(0 0 3 5] aMfrHbEtttt. *HbE»gate>i£tt]$ti 
5flk^bf f -4'«:^<IlciiS«^bL.-CJS!fl:^fl:x- : J' 

UWWfcaHJ'U ffift^bx-^&yV^y-h^ 
f-'f i-'iSSEtfe I DC T (inverse discrete cosine tras 
form) @BSlw«*&1-*±7(w/i$HT:v^. 
C 0 0 3 6 ] IDCTElKtt. 2»t:^blslBS-Cta#$tnti8> 

10 0 3 7] tt#lfi«iaK»i. IDCTIlttroffl^^-^ t 
-A^y icfctjitr, etf^/^lSl^iWtoS^tt, ^ 

[0038] ro^ssMftu*. ^-^rm-^SftSK 

[0 0 3 9] 01 1\Z.?zx~-?to7-uy>;#4*rtr7h< 

y7rSr^LT^3CSa^b 0VLC) EJKfcArtStv 

/K CBPfcirSr^-fH-*., Z<nfk=HkT-9 bttit 
^-5r-/WttRoiS»S^b@KlcAA S H5. 
[0 0 4 0] «fc?ftBK, IDCTielK, »£ffiflHsI&co 



(5) #R1¥ 6-2 7 64 8 1 

« 

Wf^ttBl 8 O^x-ffnWft-ti&^lt t *J D TS>3„ 
[0041] S)3HHR|alB&li, IDCTI3KOtiirt7*-* fc 

ton*. 
[0042] 

JO [«9!;W»fcL < fc?i:-fSRJS) 4 : 2 : 2*4 : 4 : 
4nV#-*y hff^©lM^fe«:*r$i: U CBPa- 
K*«F*fc1-*l(U ff)^.tf01 0ic*5V>X, Y0.Y1.Y 
2. Y3. CbO, CrO ©7 b y*<0£TU:#*©fli»*sfc 
<, Cbl. Crl <0 2i07a~,{r<ok'hbfr\C#m& s #. 

[0 0 4 3] ±£©4?#{b#S-Ctt, CM. Crl 
totfcgtffcSfcfcfcC B P &nWtZ&&tftoZtK 
YO, Y1. Y2, Y3. CbO, CrO (0#yo y^^m^ix 
5CBP«tt •000000' tftU, ttft-fSVLCa-K 
iO *<tt&L&V>. feot\ CBPfflOVLCx-TVMcSr 
fcKVLC=<- KfrfttRrf 5&K*S£U., MPEG l £ 

[0 0 4 4] -Mc, 3V*-^vMi<ftm^/NWy 

(Cb. Crzfuy?) Lfc^#g-;J5 

[0 0 4 5] «oT, feSHi^KStLT. 4:2:2 = 
30 2 try K 4 : 4 : 4=»>'# 

b«^-<D»#i±6 try h (omm&n^iHuo-rz 

[0 0 4 6] 

[KfflfrflWH-S £*©*©] ~<Oiii <CRH«r»ft-t 

fcroBf&<D«ifc*rtTV\ ^r«fiWF^b«?BR, SftET^o 
t'ci y * SrSic^w L^/hy b y if <o{Bj*u;:#*ro«!fc 
^0 «»^#fti-5^«r*1-fc»o?CBP?f^Sr. BfJIETy 
ByBy^<o^.yyictt*L-C, Km?-?t:&m-t 
5, W«ffl^^b*ife^i3v>T, fegfi^By^tc 

Sit^n ypffiC B P^t li»J|Ji*^ WJS<i# 

y b y ^ <dc b p^-ft *ic pra:«»^b-f5 r * 
ati-*. 

|0047]*fc, **WiiJ:*ii9«!m^a^b^i!fe 

*{4-C^b$*vfciS«S«^SriSVLCLT. JEEISirtt 
JO Miv^n^Dy? & JEIC5>S>I Ufc/hy b y 9 own. 
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i:*r#l«U :itf>C B PW^&SH^U tt#£*tfcCB 
P»»fc«-JV^TttKffiJBiii*«*«:ia«-1-SH«tt-B- 
ffl^k*&^v>x. ffiKttf-SftfcCBPflf^tt, W 
afg^.ya^^(?5fc*roCBPflF*i:x 
*(0*:«><DCBP&-£i:, feSfi^oy^CBPfif 

[0 0 4 8) 

[flUBl *-ffl#>KVLC*fT 5fcfctf>CB 

Pfi*Y0, Y1.Y2.Y3, CbO, CrOco#^n yffrbm 
JtfcLTV^fcfc, 81*1*4 : 2 : 2 Hg-fJ- 

*»WC«, YO, Y1 ( Y2. Y3. Cb\ Cr'wf^t 
tf'O' fc4$»#ti\ %C0*r?a7a y^^<O^T^<X<r> 

hs CBP*Ofc<Pfci£6&3W s 4<45,, ttoTCB 
Pffi(OVLC7-^Kt MPEG 1 "OfflV>bft"CV>£ 

{0 0 4 91 «*-CH, &mB^7*y*&#* 
«»*l«t>#«L4<r i b, VLC^ffo^ 4: 
2:23 h«**>«4Mb*>#&ttJIHC 2 \fy 

K 4 ; 4 : 4 » h«#<0fl^tttf>®£[*«- 

tfr&tt, VLCO**fT?»+T&<, fMD*7h#£ 
{00501 

IJtlktt] (1) «F*ftii6B (*ya-H fcov*-c 
*?BW©CBP Oft^fc^© Sr t> o fcMMtft*fldHt 

[0 o s 1 1 *HF*fl3M-ci*, A^*n^M«^ia4 

C*ltJ:9 3tcMPEG 1 TWfWfllfcfcE^Ttf 

lo o 5 21 i. -7*y*m 

x8»3fi*><b*/££;tx6o DCT (Discrete C 

osine Transform) ttr^Wfc-CllfTSftS. 

{00 5 3J 2. MB {^r?v?v y?) JB 
MB^yny^WfiKri, 05, 06, 07K^LfcS!> 

[0 0 5 41 3. *7^*B 



(6) »88¥6-2 7 64 8 1 

/o 

[0 0 5 5] 4. Xt^Wi 

#3;ic:b*:#o-C I^ft, PtT***, B^^ 
[0 0 5 61 5. GOPJB 

w GOPtt, i xtt«*t6:<o i^ftio xi*«fttt<0 

[0 0 5 71 6. VT^is—tr^^M 

****** WfciMX, I|)/-hWRC 
l*/t««ftOGOP^?>«fife*Jx5p 
[0 0 5 8] *&Wk&m<0&*W*W)tt&mW-fZ1t 

^^ey-i 8[c!B»snrv>^ 0 
20 [005 9] *ft £ft«IMMM2» ««a*«^ i o 

^-^K^y-isi i 

[0 0 6 0] /N-f^Jly K»HWfc»l 2m tbBItfe^ 

■MffJWfeiDCT (Discrete Cosine Transform) 3?<o 
«W»*flS«rlH***>*fc/^^? v K(hybrid)»*(b 

[0 0 6 11 ^W^y v K*HHt»l 2^bUi*Six^ 
MBSO»t»*^«»SI«*S2tt, VLC8 R£ 

SflF-*Hb#) i 3fcr/N^^^«F^4iric^fi»#{t; 

^coDCT«»«r»o^if5^*i-CBP(Coded B 
lock Pattern) t^tf^5BT3EfirW^«rMBH^yy 

lo^fc#*<a«ft&t>Ttffe&£n*o CBPIt ft 
#*«^MfiftH«^S2^A^SrS^T, CBP«fife« 
40 16l:t««$n5 9 CBP«r«fiRrSKiCfflV>5Tyv 
^yXASr, B««*^4 : 2 : 2ay*-*yHI» 

[0 06 21 CBPMl6lt ifv^n/py^ 

MM#lCjCoTA49« 4 : 2 : O^y 
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[0 0 7 7] A^«^5 0J:|?A*$n^try h^hy 

avLcss 2t;nfcjf&£tva e ^b^Bott^ 
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£<, Cb'# 'O'-Cfco^a^^R^iiWitT^ 
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YO, Y1, Y2. Y3. CbO. Cbl. CrO, Cr1#a^£ft3o 
[0 0 8 4] MMT+JU : 4 : 4 =i f {g^ 

TtfbofcStett, CBPa4§-<fc*tt. *-f\ Cb'tf ' r 
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[H3] »H»«F^kau!a#flsi6«o«K«i«fc*f 

[0 4] BB^-^oaJBtmt-B'Cfc*. 
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